Objective: Different myths about schizophrenia endorsed by clinicians maintain the pessimism about outcome thus reducing chances of improvement. There are no recent North American studies on the long-term outcome of first-episode schizophrenia to clarify if these beliefs are myths or reality. Our study describes the long-term outcome (10 to 16 years) of a first-episode schizophrenia incidence cohort (n = 142) in a Canadian urban centre between 1983 and 1999.
D espite recent developments in psychopharmacology and psychosocial treatments, several myths about schizophrenia . . . maintain the pessimism about outcome for these patients thus significantly reducing their opportunities for improvement and/or recovery . . . the 'clinician's illusion' . . . occurs when clinicians repeatedly see the few most severely ill in their caseloads as 'typical' when in fact such patients represent a small proportion of the actual possible spectrum. 1, p 140 Longitudinal studies are key to understanding the evolution of schizophrenia and the factors influencing its course. Hegarty et al 2 reported an increase in the proportion of subjects showing improvement after 6 years, in the second (48.5%) compared with the first half (35.4%) of the 20th century. All of these investigations did not meet the quality criteria proposed by Hafner:
The beginning of the follow-up period should be comparable across the study cohort and as close to illness onset as possible . . . the probands must be representative of all the illness cases in the general population . . . Besides efforts to avoid attrition in the study cohort, ways must be found for correcting and estimating data for an acceptable proportion of drop-outs. 3, p 273 Few long-term longitudinal studies of first-episode schizophrenia meet these criteria ( Table 1 ). Most of them were performed on cohorts first admitted before 1980, except for one in a developing country in 1990. 4 Bland et al 5 conducted the sole North American study in Canada, beginning in 1963. Since then, we have no information on the long-term evolution of schizophrenia after first hospitalization in Canada or North America.
Our study, meeting Hafner's criteria, examined the characteristics of a 10-to 16- year course and determinants of outcome in a population-based cohort of subjects admitted in the mid-1980s for first-episode schizophrenia in Montreal, giving us a picture of this severe mental illness in the era of sectorized community psychiatry, more specifically in the province of Quebec, during the last 2 decades of the 20th century.
Method

Subjects and Setting
In Quebec, health and social services are free and equally accessible to all. Citizens are treated by mental health services in their catchment area.
The subjects in our study included every person meeting the following criteria: first lifetime psychiatric admission to HLHL (a psychiatric service treating patients aged 18 years and older) between 1983 and 1987; living in the HLHL catchment area in Montreal; an ICD-9 diagnosis of psychotic disorder (295, 297, 298, and 301.22). 6 A total of 888 subjects met these criteria. It was estimated that over 90% of outpatients from the HLHL catchment area (around 338 300 inhabitants at the time of recruitment) were treated by its services. 7 Hospital records were reviewed to retain only those with a DSM-III-R 8 diagnosis of schizophrenia, excluding schizoaffective and all other psychotic disorders. Diagnoses were made by best estimates with the entire available files, after 2to 7-year follow-up (mean 5 years). Patients (n = 142) who met DSM-III-R diagnosis criteria for schizophrenia were investigated in this retrospective, longitudinal cohort study. 7 CASPS offer individualized treatments, including brief, acute, and long-term psychiatric inpatient care, hospital-and community-based outpatient clinics staffed by multidisciplinary teams (psychiatrists, occupational therapists, social workers, nurses, and psychologists), prescribed medications, psychotherapy, family interventions, occupational therapy, group therapy, work rehabilitation (mostly workshops), access to supervised or supported residential settings, case management, intensive case management (from the mid-1990s), and social activities.
Data Collection
Our study was approved by the Ethics and Research Committees of the HLHL and the Quebec Privacy Commission. Data came from the medical files at 4 different time points: at admission (T1), 2 years (T2), 5 years (T3), and in 1999 (T4), which corresponded to 10 to 16.5 years after admission. If follow-up was interrupted before 1999 but lasted at least 10 years, the last available data were collected for T4. At each time point, antipsychotic (according to the equivalence table of Bezchlibnyk-Butler and Jeffries 9 ) and other psychotropic medications were noted when prescribed and not overtly refused by patients. However, the compliance rate could not be otherwise estimated. Occupational status and living arrangements (for example, with the family or institution) were assessed from the files and scored according to scales adapted from Ciompi. 10 For data on all subjects, we accessed the following provincial databases and information from January 1, 1983, to May 31, 1999: Med-Echo (Logibec, Montreal, QC) (longitudinal datafiles of hospital admissions in Quebec) and Fichier de l'hygiène mentale du Canada for the dates and duration of all psychiatric hospitalizations as well as deaths across Quebec; Institut de la statistique du Québec for the dates and causes of death; and RAMQ (physician billing agency) for all medical consultations, including care by psychiatrists or general practitioners, and the region where people lived at admission, during the follow-up period, and in 1999. Twenty-five percent of subjects were lost to follow-up for the whole sample, including the prevalence sample and non-schizophrenic psychosis. The proportion of lost to follow-up for the incidence schizophrenia sample is not specified. Figure 1 shows the number of subjects for whom information was available, with the information source at each follow-up time point, as some patients ceased follow-up at CASPS (for example, moved out of the area, treatment cessation, or death).
Statistical Analysis
SPSS software, Version 11.0 (SPSS Inc, Chicago, IL) was used for data analysis and SAS software, Version 8.2 (SAS Institute Inc, Cary, NC) for survival analysis. Table 2 summarizes most of these characteristics. The number of admissions decreased significantly after the first year. After 4 years, less than 10% of subjects were still being readmitted. Eight percent of the sample spent more than 50% of the study duration being admitted to inpatient wards, and 8.5% had 10 or more admissions. Even if more than 87% of subjects moved at least once, 80% still resided in the same urban region (Montreal) at study end (RAMQ database). Although most subjects of both sexes were living with their family at T1, women were more likely than men to live on their own (46.3% compared with 21.4%, χ 2 = 10.27, df = 2, P = 0.006).
Results
Demographics and Clinical Characteristics at Admission and During Follow-up
Psychosocial Outcome
Living arrangements and marital status were stable throughout the study, with women being more likely to be or to have been in a relationship than men (for example, T1 42.5%, compared with 12.3%, χ 2 = 18.66, df = 2, P < 0.001).
At admission, 5.3% of patients were primary guardians of their children, whereas 6.9% were not taking care of them. At 2 years and until study end, 2.1% of the whole sample was still looking after their children.
Deaths and Suicides
Ten subjects died by suicide, 40% after their first admission, and 50% after multiple admissions (fourth and eighth). Although one subject died by suicide during hospitalization, most suicides occurred many months or years after their last admission. Four suicides occured in the first 2 years of follow-up, 3 between 6 and 10 years, and the last 3 between 10 and 14 years of follow-up. Most of the suicides were violent: jumping from heights or in front of a train, hanging, and drowning. Subjects who died from medical illness or suicide did not differ in predictive variables at admission (sex, marital status, living arrangements, employment, education, or age) or substance abuse, at any time point during follow-up, from patients who were still alive at study end.
Representativeness and Comparison of Outcomes of In-CASPS, Compared With Out-CASPS
Because the proportion of subjects who exited CASPS increased gradually over the study period (Figure 1 ), the representativeness of the residual cohort at the 3 follow-up time points was assessed to determine if the functional outcome assessed for the in-CASPS from the medical files could be projected to the whole cohort. At the 3 follow-up time points, the out-CASPS group (at T2 n = 25, 17.6%; T3 n = 38, 26.7%; and T4 n = 47, 33.1%) was compared with the in-CASPS group for the following predictors: sex, education level, marital status, age, and employment at T1. They did not differ in these variables except: for sex: 48.0% of the out-CASPS group at T2 being male, compared with 76.1% for the in-CASPS group (χ 2 = 7.902, df = 1, P = 0.005); and the out-CASPS group at T4 was older (mean 31.3, compared with 27.2 years, t = 2.268, df = 140, P = 0.02), less likely to be male (59.6% compared with 76.8%, χ 2 = 4.565, df = 1, P = 0.03) and less likely to have always been single (64.4%, compared with 85.9%, χ 2 = 8.641, df = 2, P = 0.01) than the in-CASPS group.
We also looked at the last available information for each subject to determine whether the outcome was different between groups. The out-CASPS group had a significantly better clinical outcome than the in-CASPS group, whether they exited CASPS early in follow-up (before T2 and T3) or later (before T4) as shown by: longer time to first readmission (for example, it was 6. 
Predictors of Outcome
First, univariate analyses (Spearman's correlation or the Mann-Whitney U test, with Bonferroni corrections) tested the relation between each of the independent variables (at baseline: sex, age, education level, marital status, occupational status, and living arrangements), each of the clinical outcome variables (number of hospitalizations, number of hospitalization days, time to first readmission, and duration of CASPS follow-up), and psychosocial outcome variables (living arrangements, occupational status, and marital status) at every follow-up time point.
All independent variables were related to some dimensions of outcome and were kept in the following multivariate analyses of outcome variables. Thirteen multivariate stepwise regressions tested each of the 13 dependent variables, including all of the 6 above-mentioned predictors. For all of these analyses, variable categories were grouped in the same order (the lowest number category showing more autonomy). Nine models gave significant results with the following predictors appearing in more than one outcome: younger age predicted worse occupational outcome and more hospital days; men fared worse than women in marital status; out-CASPS managed better, as indicated in the preceding analyses; or marital status predicted better occupational and autonomous residential living.
The Cox regression model of the variable survival time to readmission disclosed again that younger age at onset was associated with worse outcome: subjects aged 35 to 45 years at T1 (OR = 0.305; 95% CI 0.111 to 0.843) or 45 years or older at T1 (OR = 0.192; 95% CI 0.047 to 0.789) had a lower risk of readmission than patients aged 18 to 25 years. Most of the readmissions occurred within the first 2 years.
Discussion
Study Strengths
In our investigation, we were able to satisfy the quality criteria proposed by Hafner 3 : the beginning of the follow-up period was the same for the whole cohort; the beginning was close to illness onset as it was the first admission for a first schizophrenia episode; the probands were representative of all illness cases in the general population, as this was an incidence cohort in a publicly funded health care system, and we knew from a previous study that most sector patients were followed by HLHL 7, 11 ; efforts were made to avoid attrition in collecting data from many sources; therefore, we had no data at last follow-up for only 2% of subjects; and even if some data on social outcome were not available for a proportion of subjects (33% at study end), we tried to estimate in which category the dropout subjects would belong by analyzing their predicting factors and their evolution until they were lost to follow-up and by comparing them to the rest of the sample.
Limitations
Clinical data (services used) and death information were available for all subjects, but loss-to-follow-up in a significant proportion of subjects at the end of 10-to 16-years followup did not allow us to precisely describe their psychosocial outcome (for example, living arrangements, occupational, and marital status). As earlier social functioning predicted later functioning in our sample, and as patients who exited CASPS appeared to show better social functioning until they exited CASPS and were hospitalized less afterwards, we could predict better social functioning for that group. Another hypothesis is that they could be functioning "…at a distance from the social environment" 12, p 270 as described by Corin and Lauzon (that is, socially withdrawn with minimal contacts for services).
Our sample covered most of the catchment area population, but was limited to patients who were hospitalized at least once. However, in publicly funded systems of care such as in Canada or the United Kingdom, most schizophrenia patients during the 1980s were likely to be admitted at least once. 13 A few subjects may not have been included because they were never hospitalized. However, Geddes and Kendell 14 noted that the outcome of never-hospitalized and hospitalized patients with schizophrenia was similar. Finally, the fate of patients moving out of the province is unknown, but they represented a maximum of 2% of the whole cohort.
Comparison with previous studies was limited by the heterogeneity of outcome measures in the literature. Table 1 summarizes recent long-term outcome studies of first-episode schizophrenia. One was from Canada 5 but most of the others were from Asia or Europe. Some famous studies like the Chestnut Lodge 15 or Harding's Vermont 16 outcome studies were not considered here for design reasons; for example, they were not long-term (10 years or more), 15 or did not have epidemiologically representative samples of all first-episode schizophrenia patients 16 as described by Hafner. 3 Others excluded some subjects (for example, age limit), or included broad spectrum psychotic disorders, or they did not include only first-episode schizophrenia (for example, multi-episode schizophrenia patients are known to have worse outcomes). 17
Is Outcome Really Negative?
Marital status and occupational outcome in our sample were more negative than what is described in most studies ( Table 1) . Several factors could explain the differences between many studies and our sample.
Subjects with substance dependency [18] [19] [20] [21] [22] [23] and illness duration of more than 2 years 24 (factors associated with worse outcome) were excluded from the International Study of Schizophrenia. 25 Diagnosis categories with a better outcome were included in several studies. Hopper and Wanderling 20 reported that diagnostic criteria had a significant impact on the percentage of recovered subjects. In the recent Kua et al study, 26 60% had an illness of less than 6 months duration at admission; it remains unclear how many of these subjects would not meet DSM-III-R schizophrenia criteria.
A higher proportion of men (71%) were found in our sample than in most other studies (50% to 60%) ( Table 1 ). The male sex is known in the literature and in our study to be a risk factor for worse outcome. Men in our sample were also younger at admission (mean 26.5 years, compared with 33.7 years, P = 0.003), and younger age was a strong predictor of worse outcome.
Longer time without readmission was significantly correlated with shorter follow-up at CASPS, indicating that subjects with a better clinical outcome interrupted their follow-up with specialized psychiatric services, negatively biasing the outcome results (as presumably better functioning subjects were not included in the psychosocial data analyzed). The proportion of women was higher in our out-CASPS group; most of them were married and their age at admission was higher. These 3 variables are linked with better outcome in most dimensions. This could explain why the outcome of the residual cohort (in-CASPS) was worse than expected.
In contrast, in the World Health Organization studies, 19, 20 subjects lost to follow-up seemed to have worse prognostic factors (male and early onset) than the rest of the sample, positively biasing their outcome results by excluding worse outcome patients from the analyses.
Sociocultural aspects might also explain the outcome differences, as suggested by Hopper and Wanderling, 20 when comparing outcomes between developed and developing countries. The latter seem to offer more possibilities of community integration, as 73% of subjects in developing countries are employed at 15 years, compared with 46% in developed countries. Our sample and that of Wiersma et al 18 (20.4%) in the Netherlands showed one of the smallest proportions of subjects with some form of employment at study end (25.6%). In contrast, Kua et al 26 reported that 88% were employed in Singapore and emphasised the importance of work in their culture. Higher unemployment rates in the general population (for example, compared with the province of Alberta whose economy was stronger with less unemployment than Quebec) 5 could also be hypothesized, along with a more generous unemployment benefits program in Canada, which does not encourage people with partial invalidity to get a job. Another hypothesis could be that of a less integrating society (Montreal being a North American metropolis, and the HLHL catchment area includes a poor and low-middle class area) compared with Iceland 27 or developing countries. 18 These studies were not performed in the same periods (for example, Bland et al 5 and Helgason 27 recruited their cohorts in the 1960s, 2 decades earlier than ours). Different periods have different political and socioeconomic contexts that can influence marital and occupational status. This raises the issue of higher handicap being related to higher cultural expectations in a postindustrial society such as Quebec, with chronic schizophrenia patients, especially men, failing to meet expectations of independent living out of the family home, more demanding tertiary sector jobs, or finding a spouse.
Outcome Prediction
In their review of papers published between 1965 and 2001 on predictors of psychosocial outcome, Carpiniello and Carta 28 reported that the male sex, younger age at onset of illness, and premorbid lower social and occupational adjustment are associated with higher long-term disability. Wing's review 29 adds substance abuse and being single to these bad prognostic factors. In our study, the strongest predictors of worse outcome were younger age at admission, being single, lower premorbid autonomy in living arrangements, and the male sex. As we failed to precisely date substance abuse, this factor cannot be discarded as predictive of outcome in our sample.
Course of Illness and Interventions
Our study replicates the general findings of recent international investigations on schizophrenia outcome, in terms of living arrangements, hospitalization patterns, predictors of outcome, and heterogeneity between different outcome dimensions. This includes suicide rate, which was found in this cohort to be median to other comparable cohorts (Table 1 ) and much higher in patients with schizophrenia than in the general population. 30 Different outcome dimensions show more stability after 5 years of evolution, replicating data in other studies from different decades. 19, 26, 31, 32 As discussed by Harrison et al, 19 this raises the hypothesis of a critical window for therapeutic interventions, as the early psychosis intervention movement now purports.
Conversely, decreased service use (mainly hospitalization) suggested an improvement in clinical outcome over time.
Hopper and Wanderling 20 reported that 22% of schizophrenia subjects manifested late recovery, and chronic schizophrenia patients presented a favourable outcome more than 30 years after admission in the Vermont longitudinal study 33 (mean duration of illness was 16 years at admission) with 34% in remission and 34% very improved. This indicates that the proportion of subjects in our study who had a bad outcome could possibly improve further with rehabilitation programs, therapeutic optimism being important in treating all patients, as "hope promotes self-healing capacity." 1, p 141
Conclusion
Although most patients still attending CASPS after 10 to 16 years had moderate social functioning, the data on service use of subjects who exited CASPS indicates a possibly better outcome in that group, and therefore a somewhat better overall than the small proportion of subjects who worsened. 10, 15, 19, 21, 27, [31] [32] [33] [34] [35] Our study highlights the importance of suicide prevention, not only during the early years but also later in the course of the illness.
Community mental health services and service organizations should take into account this long-term outcome for the whole cohort. In opposition to earlier studies on institutionalized patients or continuing care cohorts, our work is further confirmation that long-term outcome is less pessimistic than previously thought. A significant proportion of treated schizophrenia incident patients achieve moderate long-term outcome, and stability of global functioning is certainly much more frequent perspective on schizophrenia patient outcome.
In the first decade of the illness, social disability appears to be a persistent phenomenon that needs greater support as natural support gradually diminishes with time. However, the longer the follow-up, the more heterogeneity is seen in outcome and more likely in recovery:
. . . given the evidence (on longer term outcome), it is suggested that treatment programmes be constructed 'as if' everyone will turn the corner toward significant improvement and/or recovery 1, p 141 The stability of occupational and marital status over the years raises the question whether early detection and treatment of psychosis could prevent severe disability, before significant deterioration of psychosocial functioning occurs and reinforces Harding and Zahniser's 1 suggestion that "rehabilitation should begin day 1 . . . as a key modality in partnership with psychopharmacology." 1, p142 Conversely, later therapeutic and rehabilitation efforts might also provide better outcomes as also indicated by the Vermont's study of discharged long-stay inpatients. 16 Longer follow-up studies of specific psychosocial interventions (targeting different dimensions of outcome) during different periods of evolution (for example, specialized early psychosis intervention programs or work rehabilitation for severely and patients with persistent mental illness) are warranted.
